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mmmfo a m m ?l m j& m 

JIS£Jt51-$-£^**/l'&^Ji?Ui. *S*Wi^**tJ: J«§fiS ( Bhakdi 

et al ., Phi los. Trans. R.Soc.Lond. B. Biol . Sci . ,306:311-324, 1983 ) . 7" H ^ M 

a HL14 , 33,200Da^#^° 'J Fltfe 0 . Sf 7" K ^ J£ ft ** * & ~T h * » 

tt^iltl)§ (Gray et al . , I nf ect . I mmun . 46 : 615 , 1984 ) . a HLJ£ . $0 flg K * 
£ 6* #: ffi it £ -T § d i: £ J; 0 . ^ h'h n t*i^J litK H s t I 

§ . 

^ BJj gQ § ^ 

^ ffi . mmm^m. it ^ m m <o & m £ i> & & t> t> -r . i<oic^u$^t 

& £ t . 

* % w \t . m m m m <n m m £ a ^ x *s tt ft $ h x o & ?l & j& ft ^ ^ * « ^ 

§ £ (3 J; 0 . £<oraffltett*0.-$-&t>tf>*C;fc£. rs ^ § fi tz ?l ^ j£ \t . nil?- 
St 3ft tt fc L . *ffllfi#tt*^-rs^^«&JW*SV^(iSKcoJ:'5=Sr. 51 S 12 0 Jfe tf) 

ft «9 ?L 762 fi . * fi g * . «fi<0tt*«rgi&S£'*-£fc**'C&5. 

o * fc ii a m co ?l * *h m m <n m m - s * t & j& t . ai^ii^^i^a>t?Lf 
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* * 7 comM^m&i V > F . ^ftftafcli^&Ssfe^fciO'C&O. fit 

? - 1 fziimmmmmmte^m-t & mm ? > ^ 7 co x o . mm 

% 0 @ M li . !Il#I6Vi^>Fi^lijjift^ MitfSlt 13 ffi ^ 
£>&siMJfe<?)J:33r. #ftn^&m&1iz&&* h i>cDlz-t & z bit-?* & . n co X 

o%mmfci*. m m m m t rs -r . fttwt^^^tiiLT^i-M^^ii 

& m m & if £ fi h . ^ ® «l Ifi fc: Ji . Sfifi&i^SSHT^ifflwaiiil 

„ X 7 n y y y ( aerol ysi n ) „ — 7 V > zf 'J is y ( perf r i ngo 1 ysi n ) „ n jl 
— ^6 U is y (pneumolysin) s X h U 7° h ] J y y O (streptolysin 0) „ U X T" 
U 3f U ^ y (1 isteri ol ysi n ) „ A' f ;P X ■ fa-'J^fyy^ ( Bac i 1 1 us thur 
ingensis) m ^ ^ h: CO M M 9h M ^ , £ ?£ (i ^ ^ U ^ V ( hemolysin) ^ 3 ij y y 
( colicin ) £7) J: a ^TT^fllffi E±J*^fBtt^^ . ^Cttf7xyyy ( defensin ) 
„ V^'-Y— y (magainin) „ ^ "J f V ( mel 1 i tin ) s 3 y T/M > b (compleme 
nt) „ - 7 t 'J > (perforin) „ M M: ^ 7 ~ US (yeast killer toxin) „ b 
Xf'JyV ( histolysin ) CD X o & M & B M * * CO M & U £ L & . •! tl t Kg ^ 
$ iX & . 

**9fc^ft*>--p<D«lj£j£4Hi. # * IS . 4 (4 * IS . 4 fc Id * o 
S^^US^ina. ^ co M llr ii: . iSflf^Oftti^^fiK, 
y'x/k7^ H „ f - :* x x -r ^ . f tx-r/^n^'i 0 ^ L ^ o * ^ ^ CO ft 
ftli . * X 7 co - o £0 ffi j£ # # . Ki^tiiL^Si^a-yay 

^ 14 T hhifi. MMfflMmmcDW; M £ tz ii m M £ J: 0 » fi¥ 14 2: fir o *S 14 M K 
3E*S#L*J:a*3e*7L»lSJW, a X/ * £0 J a sfir 14 ft II * ffl J *H J® # H » U 

J:3*:#^ttM«. ft ¥ » . £ ft ^ » t~ *S 14 ft $ ft. 2. . *KW(7>it&MZft& 
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j£ m z *s it x # & ^ ¥ ft # \t . ph^ ^ . si 7c m e . A«>f3rv«jK3&«ft4 
. ^mMMt&mmzmffiZft'hfc&mz m tt tsitfl:? ft « « k i* . r a 

f 7 - ^\ xxf /'J3j/^--I£, x ? h ^ -J- - -tf . 7 * x 7 r ? - -tf 

6 a* h h & , ztiizmfezti*^ . MMmmcozti^nmm&tite^kftizte, 

mm. tfn<abbcifflu ft & £ n 3 o & z^^mm 
it Hi- m \t ^-r ti i> . m m m t m m ¥ ft 1 3 s *r !& * * ^ y - t a #l . a # r # 

ftnftH ft "C > & 0 IS «! ~f h <r fc # 

tsi. * « B J <^ it & m a t>* -ft ^ 0 & i± . RBSrafcttMWfcs^-*-*. ^ ^ 
* £ m fc . m m m « £ w s -ft ^ ft * at a « m t s a $ s . m * «\ * ? o 

7 A7*f /K ^> * -9" ^ f - * 7 5 y . ^ :* x ^ . ;/ x /!✓ 7 r > „ ^;i/AXf y s 
n A x f- v s -te A x y s xM/7fv"f r y? ;P A y y s ^ F F ix ^ ^ - h 
s 7 jv n ^> 5 >- s ^^7t>, ^ jv t] 7° v 7° u y . f - ^ y T — v . ^ y v x 
? * y s h'y/nfv, h'v^ijxf y, x h ^ o y k . f-^yF, r ^ J 
vOyD, j'^/voy, ^y/Pt'yy, 7>^?oy, /'J^vO 

V. v^bv-i^y. yx^ 0 ^^^. Sh^-^ybny. b Fo^ygl, 7°n 
^ ;P # i/' y . von, TS y ^;Pff S K s T V K - V" y , hKn^i^rn 

(i n >f 7° n y F . &VmM<7)Mm%:Mfc z F tftmmX'fo *) . % co X 0 =3r m ^ 
liS* * , * (i ^ 3S & *TP 0J h Z. b & T # h X o =Sr DNA^- y ^ ^ ^ v * J- F . R V 

m m co ? y 7 & m % pi ± x # h y ^ if a a ^ ^ ^ % & o 
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0 ft -T & . * ft ffi ffi * . «f!IS^fti^liif^#ST, ^#4Tt«l 

m m & i a 

mm. «HLt-^'-7 77fM#;«, rnfr-fe'jait <t s s» jul *s ft co *s 

ttftt^^-31<0^57-C**. ft ft L fc >f y b* b n ft ^ / » IK (I VTT) fc: J: 0 i¥ 
J« L fc ~*« a HLffi ft <?5 ££>^*/K£jSLfc. * * * <0 

r-t'*MlwtMft«r7t^l^^o^7 7(:, xy F 7 n f 7 - -If Lys-C ( 
endo C)mmffiC0y'>y o }ls<?)Tv-t4l£^CD7'7yi l Z^Ltz < , # M dZ £ T , # 
<0 5fc 3j§ ti 1 H# . 3B#Pb1. 24B#Pb1 (££>£>:&) f£cO. 507oit L/i^x/^^^L-C 
^S. #1(7)^^1^x^12^, -#TJi^x/l' r 0j ( r 0j ti . fi/HKfi 

^■-A'-^^r^Sftii, ivTTm^Jft (10/z D trx v b* cd.Oju g) t iSJn*r & i fc 

£ «fc 0 ft -T -6 . ^ x /Ht CO I VTTcO fi fcj CO m 3R ti . 1 : 4*C * S . - * $1 £ H * 
JfHI^^^'J^Tf b iz (i . ^ JfiL 14 Id & . 

H3 2(i . # 3te 3£ Jg m £ X 0 & 5£ L fc . jS f£ ft fc Si M ft co $ JfiL & tk - }S co ? 7 
7*C*S. 0.025%^ -if ^'^jflLJf (500// L) £ IVTT$g-£?& (ION jul L. JD m ) £ ffi JP 
L & CO . 600nmfc fclt£3Kffe3L<0*^£. * JfiL Jt J8 ft? CO £ g t L T * - 9 - L 

o m ^ ^ M ft t± . 0 1 C^t i ^ 3yhn-/kHt, iS 14 -ft $ ft & M 
3? ^ y r^Mft a HL (1-131) ■ (143-293) # ft flP £ ft T & ( ST^^'^/l' ) . 

0 3ii . :* - A - 7 >y T M ft & * CO j£ # *° U ^ T f- b co , xy KCll^ti 

?t 9 > 7 ft ffi ? 5 ^ ^ v b co . Ff^^KRtb u^A^ijr^ 'J/pts f ? 

frM^vkm (SDS-PAGE)^*T'^> h . &co^°^;l^ii. xyFC*il^i^|R 
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:&co^*/ua, xyb'c(6//L ivTT^^?gtc ivs%mi}\\)%kmfficDmx comz^ 

(12juL IVTTfi'&jfcfc. l/ J tg^iJD)|Jia^«l*IfM#:^^Ltl^ 0 
^#|#;{^ *° y /<7f H l-131&t/132-293£ ^ O 7 9 ? X V V £ 3g Ift £ tl h . .1 
tlt>CD77y*>hte. % tl VI _h ft m £ tl £ 0 H«^^^- — A'-7 7T^t-3^ 

M fle co (i . ^^oHLdfiJ^rf H4)St4. 

a 5J4 . * v ^ ? # ft? t* - * « m t «t * it E r & s o jiii # ft t m J> ft n * <o ?r 

melt . . xyFC^l?^t-^-7 >y T^M#:K8A (1-172) • (132-293) CO . 

9 ? ftmcommmm z ^-tsds-page^^o^st'^ h (=&) . ^y^^jt? 
£ j; 9 N 1-131 ( mm o ^ ep ) at/ 132-293 ( # ^ep j 2^^i^w 

3*1, %tL&.±teftmZ tL&\i* * IVTT^Mh"^ (12.5// L) £ 1 20 0 C i / mmo 1 CO ( 3 5 S) ^ 
f^-y^fotft^ 30°Ctxy FC(1.0 J ug)tMltl»„ fl^SftfcHSpltltf) 
ft , * t . ImM N-p- b is/U-L-V is y ? xi u A ^ )Vr V > (TLCK) T 3 

MHZ . Lys-131* 3t ti Arg-13l£ ^ tf a HL 1- 172 ■ 132-293^ 7 7^M 

fl= £0 . ii w 9 > ^ ^ ft m & ^ -? ? 5 ^ t & o ^ ^ ^ m.m co m m. a . 

^tfumcO m VTT*i & ft £ m tU t tl 'ik CO . 600nmt;: ft h % tfc SL tf> M ^ t J: 

0 qe - * - t ti . xy Kct ii.Sttftoio^i^, £<9^°* 

/Mi . ^nxfyAMytiattl^f^lSI^Lna. 

0 8li. 10// M ZnS0 4 cD#£ft£ £ li # # £ ft £ It 4 . a HL-H5mtC J; 4 & ifil CO 

(500ju L) fclfffR a HL-H5m(0.4mg/ml , 1 . 0 // L) * tW t & <D . 600nmtC £ ft 4 36 ffc 
SL CO M ^ S- — * - t o T *y -fe >f J± . 20mM K- U V M . 150mM NaCl ( P H7.4)tC 

0 9 14 , rnfT-^'if ttlttS«HLf I^i^^Tnf r-^'tiSttl^li 
a HL^ £ ft £0 ffi * ^ t 0 *C ft S . 
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* % Bjf <?HE ifo 

< O£>C0j£#£*ffl ^ ft & 0 

* ^ CO ft & % CO S ^ CO j£ # (i ^ ffi ft ^ ^ T h |j ^ ^tLii^^tc^^-r^.^ 
cofc^fiU;:J:9ft^ft&kco£:#&& 0 fLiJ^ii: ti . $H 13 co m M H £ M tc - o 

*fcti*«0«fc3£#^^»***fctir^n^&* o * co £ -3 

^iiti*t^?LffMi(:(i, «hl. ^if\tyyy, ±mm^ v y y , b. 

If- — f a 'J ^ rin'Ji/y ( aerolysin ) N J* 7 V > =f V is y ( per 

fringolysin) „ — a. — ^6 U V (pneumolysin) „ Xhl/7°b l JyyO( strepto 
lysin 0) . 'jXf 'J^'Jyy ( 1 isteriolysin) # # & £ . $Q 13 £ ^ ft? f § <I 
COT'# &Mtii£.%tl$i&COKBftimfrte^ -r * 7 x y i/> ( defensin) . V if <i ~ 
V. ^ 'J f y ( mel 1 i tin ) „ ffi #: (complement) „ - 7 t 'J y (perforin) „ 
Mm^r 7 - b is y (yeast killer toxin) , t X b U ^ V (histolysin) Wfr 

fa h o ^ ^ — V V ( Pederson ) co^^^yx-f^St^A'ijyv-fyy^t'co^ 
^ti^f ^ fflJBKteig»?L£^j£'$-££i:J&**C£. ffi ffl ^ ffi T fa h . * co ffi 
CO Jj£ ^ ft? ?L ^ SO ti r Regen et a 1 ., B i ochem. Bi ophys . Res . Commun . 159 : 566-57 
1, 1989 j t,Z IE £ ft T 33 "9 . # B3 fc L T * ^ BFj ■£ £ ft h . 

* % 09 co ft ft fc |i , ft jh ft £ ^ . ^^£*:lii^j£coft^)£Mco:77^ 

y b t, # £ ti h . * & Hfl « s us co £ n *° y ^ r ?■ b ti it t & < . £ it ^ ft *s tt 
co I, *° 'J ^ T b 7 ^ ^ ^ y b t, £ ft -t h . ?L ff^ EfciKU^T-f-b^^ti:?^ ^ 
^ ^ b ti , X ^ * ti ^ co |C - £ M £ - o * ti m m co ^ ft? ?L ^ ff^ T ^> <r 
i: ^ T # « * if . ^ ^ ^ ^ t=?Stt*C*&i:r&, 
^«4fctt^l«^JI&«-£*fc:7L*»«'rSifc* t *C&T, II W *H S3 co m ffi co 
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m ?l m a m a fc . se a ^ $s tt m t l » j& m a . mmmmwv 

# y k m & t t> co n t & < , # m t h # % w co m m £ # * n £ . 

y v & m m m z m m ft it ts « . s*#fc*is>:h.fc;frifc. wiarifioTfl 
*ftWte&ux . 77/^yM(i, rs/iiot^iiioi^jftiw, Ai£2o 

i^^^lW, A ffi 30M # - ft SU' . © ffi 4010 *tiH<, A ffi 50ffl ^ cfc 

. r n y co % m ?l b j£ so t ^ « 5t £ « . r s y @g @e m co m ^ . ^car^/i 
SSM^^^W^^vMgtfp. a (i <o m a* h h . 

r -fe f - ;p -fb * ti # # * >- ;p it m co . *° 'J ^ r K co it ¥ w f£ m & h h . * 
tf&?Vais)Vit^? — >co\&m%:}£co^ ? V a is it co mffi i> is £ ti Z> , % co 

M*.&* mzimcoy v a is^itmmttztem. ? u ny/Htis^fc'^. 

S ft & V^S'J <0 ^ >f r £0 «g (J^T r S ^ T f- F j i: ft ^ ^> ) tliLfc^t^ 

. f Ltat ^^•^^l^lM^tffltt^^Mto ^^j; 3 ^ I ^ t f k , a ^ « 
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ft 

isi^ti^ # u ^ r ^ y co? yj*7 ftrntztt-t zm^ftzmrzit 

m Kc m X h h . * . t- r + u * 5^ # )V # - . r -fe ^ ;P . -fe . x ? >- - 
;P . y h ^ y x ? y - s x^Vju, T is b° )V . r -b* 9 4 /V . ^ y y ^ . ^ y is 
u * is fj jv ifs - )V s 7 ;p ^ y — y h ^ y # ;p # — ;P . * V ^ is T -b 5 -f /> . 
h ^ y T y' b" 2,4-y-fn7i-/l'i i:"«T5y*Sfe 

mm^^mxh h . ja a. if co «e «n «i . * y ^ ? ft * ± o * y ^ ? # b? ffi in: ft t 

S £ It *> ft & ** . »WWflHt*S^L=£t3&*ofcjflE«l<?5>ft:^!Bi*3Ba[tH**L 

■£ * ft £ . 

m mr <o %l m . mm. t tz \± m m & ^ h ft t: m m co m x t «t o , & * £ am m 

;p (mPEG) ( Sehon et a 1 . , I nt . Arc h . of Allergy and Immunol . 94 : 11-20, 1991 ) t 
co D >y r U y ^ £ if i 0 . ffc^ft£#fiLJKttfc^S«fc5*teffifc^aft£. 
* « W fc: (i , «{:I3L fc ft ft 4fcM^frfcJ:9«l*«fc$Sttfc3:h.SJ:3 

* . ^jgtta[7L»«*i*f^&fc«>w«»<>*a*L4. ^^ia^^nifctt. mm 
ft m as ft * * tf ^ r * Y co ft in # * s 0 m x. (f . 'jy'ytfciir/K-y^^T 
f Fg^tt, n s h 'J r is y t to 7K ft m $ ti & . it^Bim&tfzizytik^BimM 
cotttocox com commi> *fkWtzitttL& . tfz. b x + i? v . y 

xfO, i^JipKaffi. $Stt^)tt 1^1,2,3, h y ry"-/k-3-T7-ys^ 
2-^ f - ;p b x * i, y % if «o # ^ ^ r 5 y K ^ ^ Jo sflr if t X 0 ^ « tfi & 3 ffi S ft 
atXNJH^^KX*5efc:J: l 3AJIIIS^tt*SEft§«fr*ii:«>*«IBfc: 

fcmxz & x o t,z^ &KfrcoBmz&ntz'<y°i~ v i>-$£ti & , rtn/u, ^ 
^ m t ti - & Co r $ j m is m *s m ~> x ^ § & t, t ft ^ ^ft^^^r^Ktc 
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J3mfr£*)ftt>tl&. MX. If. ffl. M WL * X f - )V X 9 > X )V * y B£ (EMS) £ ffi o 

u 

^M^li^ toL-TS 71 ( Noren et al . , Science 244 : 182-188 , 1989/ # ffl 

i> it & ft h . ^yA°^f ^^yy^t $ /l^^fitMWtffl^a 

tf3f&t±. TEllman et al. .Science 25 5 : 1 97 , 1 992 j \iZ IB $ *L T *5 0 . # Sfe 1$ 
£ -ir ^ ft 4 . ^li^^Tf F . i <! £ # S'J t W b L X m If t> ft fc T n -fe X tf) 

^ m & ^ n # ii , 2(c%H^x^u--^^ffi&ffioTRST#s. * *ua , * s 

a ta # a izmniz x o tt ft $ ti h & b' o frxxf v & h co x 

h h . 

m®MMM v #y E 

it^mcommm^trz u j& w #$ &<j u # ynt * &<j *h ic^MWtis^t^ 

•J *f y V X' h ti If b* co X o & i> co X t> X 0 ^^mxii. $6 £ & * J 7 o - 1~ jv 
fit**fcti^U^n-^;Pfi:#;^f(t*C=5r<. Fab ' & fz ti (Fab ' ) 2 y y 7 * y V s 

I f I f ^ i: Otf^^ft&Fv? 5 ^ y h (Ladner et a l . , U . S . Pat en t No. 4, 

946, 788)^ x otc. ft&^mm&z^^ &ffcfay y i? x y h i>mo Z b tfX'% & 
/K^, ^7f h'^/^y^J: a^^/l^ty ; :t h° :* F ^ T H =5: £:* co # vS 

ftftf Myxyy ;±^ffli^isf v Ox'jywiaf, tR m ^ Ml Jfi ^ 
H H ^ . JllL/hSifcfcjat^H^, BasfcJEH^SrifOjat^H^; 4 y 9 -u 4 *y 
(ILK IL-4. IL-5. =5r i: <0 ^ >f b # >f y ; * y J 4 h % 'J ^ * )V ^ 
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nr m tt cd4 y y y * y v co x o iz . m m m . mmmmmm. ^mmmmm tif^m 

ZW7*vh0>£o%:. # H ft % 9 =5 x co m M ( fo h u \% *7 < )V 

x ) ^zmm^^^-t h^n^fzitv 9 ~ . ■, v ? j~ y . ** & -y 

M^yA^tl^f^ 3V*t^'J y A<7) J; d 3: . foh 7 7 XCOft^teMmft 

z^-tzm*. immmmte^wt & cd2. cd4. cds. 

f^'Jy^ft*, hematopoeticE±3*^|0^^^ia-r § ft =f- . % tl ^ # ft ^ M 
Sfc^^amfflfcLTtefflnrffi^kLfifc^. ^ < o <D ft M M X J± . & & & * 

^f^ist^it^t, % & x o % mm ft ? ten -t & I, * 7° ? - h mmm t 
m ft? ?l j& m ^ m m m m ft u # > k g g ^ 

JHU-o(:g^Ui^o # ft 3f & £ Ji . n >f y ^ »y - i Ji ffi fa 

- G? y J* 7 COffiKftm (Derrick et al. .Nature 359 : 752 , 1992) l>Z m *t h ffl K # 

ffl co X o i,z . A * y ft . Efc 7K tt . «*tt<z>*><z>#&£. 

ft £ ^ t3 (i . y'X/k7 ^ F S n ^' $> l> . j£ # <Z> — £ =? - h* *T S DNA£ (i , 

AtH„ j* # T h £ Ji . Zcoi>co&fztei/XT-( ymmco-Mftt LX , m 

Hiskeyfc J; O^ifiSfl'C^S ( Peptides 3: 137, 1981 ) 0 

9 y n 9 fit * . «*«&ft«fc«fc l 5'ffc*«fc:l**L*C. ^/MTMHAt 
iit^TSi. Mi J* . TrautMI (2->f 5 / f ^l/^f V ^ @g) (Pierce Chemica 

is, Rocktord, id zmo t , y y^^i^N^Jigior 5 y^i^^-r 5 y^^;^ 

^7MHAtHo TrautM M \>z X K> B $ti £ ^ If fz ? y ^ 7 M £ fz li ^ y° 1~ 
K (i . N-x ^ >- — 5 V )V 3- ( 2- b° y i/' * ) 7 n t° ^ y 1 (SPDP) tfzlix 
^y-iy^ 4- ( N-V U >f 5 Mf ;H ^^o^^^y-l-^^^^^lx-r b( 
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SMCC) (Pierce Chem i c a 1 s , Roc kf or d , I L ) CO X 0 & MM CO ^ M £ ^ if tz 9 > J* 7 M 

t tz ji ^ t ^ k b m. m x # h . 

in. * y y xmm vtm-t 1 1 (Fab' > 2 7 5 ^ y t- h ti . vttz>> 

^ ^ xu A V -)V (dtt) £ tz i£2-^ ;P*Tbx^y-/p-c«*it3B7C^Sfc. * 
RJS^;^^Th^^-^OFab'7^^^ y h s&s # fi h . — * $1 Fv & if o in! ft: 7 5 

% <7> # « * £ . lEliM/MTM^^o/itl, - o fig # £ » K t 
. # « CO ^ L n ^ £ jg 7c L ; f O^^^S^t ; ^ x )V 7 4 F*g-£J#fi££Miftfc:i3 
^•C^fciSfrS-fr*. #yTyy^KJE<9JK*s£3SC**-rs*:tf>. J* JE $1 ft £ 

SH X. & m (tZ , fig # CO — 1f . ^U!fy^fO-ffHL^f(7)y^f Oil^5,5'- 

tf* ( 2-- hn$J6S8) (DTNB) £ [i2,2'-yf t b° y ^ y £ J: 0 . S 
*tfc»feftfc*StSttftS*i;titS4. fit J& ft . KJSjK^^SKff 

^nvb^97 - ifclif *itajRl3tt«iffv^ f^XCi^ * % W co 

fc&m* zcomfcuttfr £>#in-r & . 

^ ^ 5 tfMfc s #H5i:L*C*56^t**^-S r Mai ti et al . Int. J. Cancer 

Suppl .3: 17-22, 1988 j C 1^ ^ J: 3 t , # U V — s ^ y ^ h ^ y *° >J 

V > 7 U 3 (mPEG) £teoT$£'&£-£&.r £ & T* £ & » 

so *d m w m m y n > v z m ^ -t t m m t £ -r & . m t «\ t»t * ^ - * & f v ? ? 
y * y v b ?L m j& m b co ffi & y - v a y^yA^ii. ^ ^ # ^ ^ n tz ~ti m 

(Huston et a 1 ., Meth . Enzymol . 203 : 46-88 , 1991/ # M b L T ^ ^ £ ft h 
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*&iWco^m&m{£&m\*. mmmmmffiiz&^x , h h ^ t tz it m m iz x 

0 *S 14 it £ fi £ . <! ft & <9 & # * « % fit ti . IIIgft^^HS^:, * Ji * 
W«UfiJa^^*3&»6^E9Wfc«»S#i.4. it ¥ » . ifctt^ft^W*:* 

a* , *jwasttt«tt-ftL5*. i ^ j; a * & # i* . ^^^^^fljjs^^-jsra 

^lifi^03y7^-y 3 y^j^?l^;t;H:± 0. * it & m £ *S tt ft 
-T & . afWffilfi^®fc:fc»t-6. i^ioi^xiiW^ffii, # 3£ BJ! tf) ft ft <9 

*sttft£teffl*c$&. ia « ± # i (i ph^e ^ (i . lEnmrnt & t h & 
mm^mm^m ^coT , m m s tt * t± phs s ft # t> * « «t -3 =sr *b j& t ± & 

iSttftfcttfflT**. *fcfl!l0>«fcLT. ft £ J: 9 *S 1£ ft £ ft # & * 3£ *J3<^ ft 
ft (i . UV#c If # fl. £ g ^ & CO 36 t JfiL ft * - B# ft £ $ & d i: iz X 0 ^ S JfiL « * 

ti , ^ r >f A - 3j- r t- 4 ? x g 8 s&» ^ o ft Sfe Mi l>z X 0 i'J it X § § . 

t t m t h . Mi-tx. *ftWcDit&m&. m w an m m <r> it ¥ m & * £ «t o see -ft 
a * a * s ft. , *^«s**jwastt3&«aitt-fts#i.-BJ:a*«aai**t?j:afc:«E 

3fe^^*HJ&fi . vbU^x^^nrn^-f^-^' ( Liotta 
et al . , Cel 1 64 : 327-336, 1991 ) % ft & Z b & 5jk % tl X ^ & CD X , X ? O T 

a T- - -*f is ft & * * ^ m co it & ft iz m & & tf . m m m m m m \,z a n h m 
m co ft m * s n . ?L»js«i««i*««ttfts*i.&fcvoii:«>nrifi-c**. * 

£7)^JT'ii s ^M>f^yifci±Xf l/y^*7S (EDTA) C7) ± ? ^ ^ jR ^ 

16 ft <D ^ # . 4fea«»«Jfi*fi[fc:ietSfaAL. » jff |g ^ « tt ft 

J»«l?L^B£S5ttJ±. i ft ^ W t t> tt ft *C # S . Tnf 7-^\ x X x =7 - -tf 
s ^ U r? ^ — -tf s x ^ b i~ - -if . 7 ar X 7 r ^ - -fe' 5r i:" ^ W M co X o =Sr > >F 

* « 0^ co it it m iz ft m l . nB&Lmmztt®. it -ess*) t- *^trttffl^rifi-c*4 


(16) #I¥9-500 102 

ihmcotz*bco&5- 

•5 ^TltiO CD4h CD8<9 Jt* £ £ ft O <I £ 2& ^ t, t *L & ^ ( Rennie, Sc i . A 

mer. 5/93 : 24-24 ) . 

^ % <?) s 4- * t± . ii«n, ^ & co n m . 

^f&ZU±~t & Z t lz £ y)MM%?£MZ J £Z> Z\ bcDX*% & V # J J* co M A h i& 
afeftWtfD-ffc^flj^a^S'ffiJdt. IR ft It ** - & « *C ft & #\ ST^It, * fc tt 

^ mitzit^ it & m % m. a $ ■£ & « £ £ & * t t k « gp a t v m & r t 1, -c # s . 

fie £ s . fit, m&mmizte, &m&fz&&m* ft Ltz^Mmm&mLx ^ $> 
. * 56 ft % i± . iii/cin htifflt^t^z-^T. istiufwc 

iltllWy^yFtci^LTU^iK * % hj§ co ^ M * vS tt M ?L ff^ M h ± IS 
tf> J: a £ S ^- tS <! i: # T* S S . £ <D « . ?L^j£M<D##H4ii. I^llii 

h m m ft m w r o t- r - * ta . ^«ttM?L»js»i«*jii»i6*5Sttftr*ii: a* 

T £ -I. CO T „ * ft £ J; 0 . ^^*S1£ft%IC££ML£^fflJfe£^^ir&<r£:3r< 
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mmm i ■. r n f- r - ^ £ o it £ ti & am 

a HL^f|#; 

a HLC0^M#:(± . T 9 X S F P T7-NPH8S^ f£ $ ft „ ,1 CO 7" 7 X S K ti . 
Sfi/H^SSSJ: O $ ix & i o % a Hlco m £.mmm PT7- 

NPHssfi . ^mpcucr, r H i tie; ofc ser-217^ asp^ ^a^M£^iE-r&i ? & * u 

* ^ * ^ F £ ffl ^ T PT7-NPH8 ( Walker et al , J . Biol . Chem. 268 

: 21782, 1992/ # JIB i: LT^^^t** *l & . ) «t 0 f£ fifc $ ft . P T7-NPH8 * tf) 
r? K y Lys-8(i^ U =f 5 9 V * & Y « £ ^ ^ SE H «t "5 Alafc S ft L . *t ffl & T u 

li a HLjSfK^Fti . K8A3tfe^ s&> J?> . r Wa i ker et al.,ffjffij ^ ^ & £ ft o T P 

CRtC J: 0 #j£ $ ft£ o ^ — A — 5 «y T^M#:K8A,K131R( 1-172/132-293) £ ?# § 
«> £ , K8A,K131R£ :* U F JESS «fc 9 K8A£> f£j£ L . * ft 

K8A.K131R (1-172/ 1 3 2-2 9 3 ) £ P C R dZ X 0 K 8 A , K 1 3 1 R & 

5*f£lVTT 

£^ (Walker et a 1 ., J . Bi ol . Chem. 267 : 10902-10909 , 1992/ # gft b L T * 3& B J! 
t,Zi£ £tl h ) . MM a WLtf V ^.7° V (Walker et al. ,J. Biol. Chem. 26 7:217 82- 
21786, 1992/ # IB b It tll> » ) . & t/ — * £ a HL^ y ^ T ^ F ( 

Walker et a 1 ., J . B i o 1 . Chem . 268 : 5285-5292/ # ffi. b L X liZit & tl & ) £ 

. ±M^S30tt (Promega No.L4500) ^d^fc^i:^ ^t&t^tC&^ftfc^f 

iStCfi! o T IVTTtC X *) t 3t o M-^^tC T7 RNA*° 'J pi 5 - -tf (NEB No. 251 L, 2 

000U/mL£ 7 7 y t°yy (20// g/raDSV (3 5 S ) * j- * - y £ jn x. tz . 

ilT -yt^ £ V^T ti , IVTTM-^?S * tf) ^ ^- - y ft ft & ft & 0. 5mM(0. 8Ci/mm 

oi)t t , gg^iK u f- k ^^-j^^ io-50// g/mL^igsi^ ^^T-tT^n § «t a 

t^o ^J^«i:. 37°CT-60^P B ltf o fc . IS ^ M «B ^ « fc ffi » « ii . SDS-PAGE 
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a m m & *n ^ ti tz u m * « ^ t . ii, . 4fctt*^fl&*5*«iiiiiiB , c«» 

jg iflL jg 

£7) IVTTffi tfi & £ . >)i;Ht\ lmg/mL^ i/iiT/V^ 5 V (K-PBSA) £ tf 20mM K 
-'J VlK 150mM NaCl , P H7. 4T'4fg#^ L ( Tof T-^'f ^ilDt^i^itt: 

s^ - < ) . %tifrt> k-pbsa^ z^mmn^m % m . 

5%JH ;t s 7 1/ - h ^ 20°C "C>f y^a^-M/fc. K-PBSA ( 500 L) *C 0 . 025%tC # 
L ^ -9- ^ * IflL 3$ t I VTT^M ^ & (10// L) * to t fc & CO . m (25°C ) £ ft § 600nm 

? y_Zj ? jff 

IVTT^-^JS (lOju 1) t . iy FC (Promega No . V 544A : 2 5mM NaH 2 P0 4 ,lmM EDT A , pH 
7. 54" Kljtz g/lv 1) * Jn £ h Z t IZ X H-A'-777^M^^^ttftU 0 30 

°C 

T . 10# & . T LCK ( ImM) (,z X 0 7 n -r T - -tf £ ^ tt ft L . ^n^f'jA'O 
^JMO^:^ . 2.5mM DTTSr is tf 50mM Tr i s-HC I *C *S '14 -ft £ L ^ # S (Sigma No.C-74 
03 0. lg) b ^ t . IVffiMl^ (10/* 1) £ 30°C T15ftm 4 V * jl ^ — b t . ?n 
X b U vnM y t, s 1 mM T L CK T >F *g 14 it £ ft & . 

lliiffltyT/^, lxn - K fflifg#?£ izmm L . 95*C T24i-|BIJnSfe t . 12% 
SDS*° ijr^'J/PTSH y )V ( U.K.Laemmli , Nature 227:680,1970 ) OlM^Hl 
fc: jEMt . fl(& * L fc - (Gibco BRL)«i s ( 14 CM ^/Wfc ^ v ^ ? ; 5 

^yyll (Mr = 200,000) ; ^ X ^ 'J 7 - -t£ b (Mr = 97 , 400 ) ; >)yi»r;^$y(H 
r=68,000) ; :* # 7 /I/ 7 5 V (Mr=43, 000) ; Ilf b (Mr=29,000) ; y9 - 

7 ? h 7 U y (Mr=18,400) ; U 7f- A (Mr=14 , 300) T" fo h . 

A § j 

IVTTIi. (35SM - y (1200Ci/mmol)^^TT'fi : R Ji . 7 7 =f JfiL $ 

fflj&H ^ y ^° ^ ^^ 35 S^)K 0 2,^ & Rft^-T § . ;n5A7x-3-;K100 ju M) 
fc^»»^f-^--y (5mM) JiSlitS:ttJ:otffi§fft. x v Y C(lju g)* 
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mm, mmffico ivnm&m. (5u u £ . (sou d t ^^k-pbsa^ . 

2o°c *C" 60^ p B i >f y * * ^ - b t £ . *h j& * £ a k z m & # m £ x o s «> . 30^ l 

C7) lXn - b mmmW. ( U.K.Laemmli, Nature 227:680,1970 ) tlgLt, 45°CT"5 

# m mmt . 12% sds-^ 'jr^y^rn^'/^ti m m £ & n tz . 

a H L ^mi^CO 

?H£>F*£14fl:^&. Lys/ArgfH ^ T a -f T - -tf X 0 *S 44 ft $ tl # & ^ ft 14 
I^f fc^S. tfi*^^iJ^yij7f^-7 (Walker et al . , f« ft ) CO * t=f 

M & o T *5 0 . & JflL 14 £ i> O 0 ^iWt, ^^/l/-7t"^-^' - 7 7 7 L t ^ 
-6 - o<0 a HLMiff ^Htt2>> % h 3£m a HL? y J* ? « (t-A'-7 77lift) 
ti . ?L B f£ 14 ti M ^ ^ * ti * # < M ^ L T 0 * - A - ^ > y T H fle ii . 
;P - T co £ ft % T 5 J M ifi 7 o x T - -fe* t J: 0 Bfc * $ ft fc fc # , ffi 14 € $ ft & J: 
•3 £ IS If $ ft X V* £ . 

f'JTyyli, - T <5D *3*£ft j£c9Lys-13lc0f£*C . « HLSr-tJJIfr^ h (Walk 

er et al. ,-fflraj). L^t. S?£MaHU£, Lys-8<^ « <7> ~ O S tf> SP ffi $3 It £ -BJ 
»T # Ht H *C . b U T y y £ «t 0 ^ 14 ft $ ft h . Lys-8 £ T 9 - y fc S m t ^ 
m a HL K8A(i . g?£M«HL£|5lt$#ifil*£14££>0#\ h 'J 7y y^f (?)||7D 

t- r - -tf £ s fit 14 ^ * s . 

5 K co «g ^ ^ j^j s >f y b* h n ^ IS g? t «t 0 K8A^ 6 W fiSc $ . t^TOi^ 

b 'J T y y 7>ft? t X 0 . ^itffitt £ o l-13iatX 132-293 fc 7 5 ^ 
*yhcr>ffl.fr^h-$tf%t>tlf<z 0 f&fiLT v *4 1ZX & b . *M^-A-777 

^^fls^^ttli^v^*3tiiisv^. 'jy/St;r;K-y^sfij7yy, £ 
tz \t V V y Jg5£x y b etc «t 0 vStt^b $ n ( IK 02) . 
g y ^ g ^ mz±AM®Jt0>Mffi 

_ - y > y ?° ^ m # & i * ^ # ^ u ^ r f- b m ix . x y f etc «t o ^ 
ft? $ ft & e « hlo # N^fc m £ Ji $g 7 9 ^ y b £ # # « Ji . m SK * 
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sv^rf-FfcfH'fcSiis (03) . nmmiz, > y y^mi^izm.u.t 

flX \^ , n tM&y =7 > M-13iat/132-293£3lE§JI3 ft, % tl It 7° 

OfT-^'Mtttl)!. (04) 0 HU 3*^) :* - A- ^ «y T^Utt (1-142 ■ 132-293 
at/ 1-172 ■ 132-293: ^ ^ y^TfM;:ftflnLfcT$y»)^&fts&*lfc£^ 
sK'Mrf Mi, 5(;iyFC(;Ht;H:j:^ 131-132<D & & T* Kir § ft & 
tf> . m m ft £ IE fl» & ^ T f- H M tf £ t & X £ & (05. 16) . 

38 ft &=} jg tt ft 

J: Of XMfc. 100t-^'-7 77^|ft, 1-142 ■ 132-293^.^' 1-172 ■ 132 
-293 £ ~ ^CD&mf&$£mffcK8A, K131R«t 0 f£ fifc t . K8A£> # fig L IrI t :* - A - 
5yr«Hftkit«lfc. Lys-131^ # 5£ M . U >-* V m M x y K c £ «t 0 S 
KWfcjStt^ffc £ *x . Arg-l313EJlflett . r;K-yftje^n^ b <J^M Vfc± 9 

jHttWfcSSttfcSfifc < h 7 ) . 
a a 2 : &m^jfcfejgflE?Lrefigai 

^«S^tt«HL(i. ^ U >- y U *y f- ;l^-TFM^a^l30-134^ . 5lO)lihl 
f^y£gJ&^S<I£tCj:'9f££;fl&<> <T £ aHL-H5mh IB 3* *T § . aHL-H 

5m(0mik^'\tli . m 8 iZ ^ t J: 5 liZ . Zn 2 + (10^ M) ^ J; 0 ^ vStt^L $ . EDT A ( 
2mM) t«tDJK«^§^5. *tJB W £ . if 41 « HUi . R*frT*CZn2 + «»#*S 

. tSK/KO^l^-MrlK EDTA& if Sr fft 4- t X #: 1*1 *C $S 14 ft £ & t ^ o «I i: & 

-trmxfo&o 

£ JK >f * y co # ^ J; 9 *S 14 ft £ & j; 3 ^?§^?Li^lH t^ffl^^S . 

$ y @g <o x o % m co ± m m & r $ s m co m a £ tf 3 <r t t> t- # § . 2W ^ ;p - r i 
iBat/^^^M (Co Ni t tzitcuXT) x o %mco&m(,z «t o vsi*ft * ^ (i^vgttft 


(2 1) #I¥9-500 102 

9 n m *c # s . 

HMM 3 ; a HL|jt#:<Ol* jgr 

£ #t J: 0 . it fig T X ^ S^J £ M it $ ix fc . IW«Jfi»H»R#fc»^Lfc^itt 

in^n^ft--{f77x$y-f yr^f ^-^-(uPA)ii, ^£ffiJ&cois^ 

7xy^0 0 ^IW^Ifl^'f)§ (Liotta et al.Cell 64:327-336,1991 ) . 

5 J -y >T 7 * ^ - 9 - U li @d #1 G 1 y-Arg . i i± uPAfg ft @d ?ij T & £ . 
Gl y-ArgtC afc#*LfcT$y«#«<K 3| li . ?L 78 j£ M ^tlW fc vS 14 ft t§ 

toft Steffi jitf <! b h . . t h37>-'t--tfIV(CIV 

) ( Stetl er-Stevenson et al . , J . B i o 1 . chem . 264 : 1353- 13 56 , 1989/ # ffl b 
31 t/z # i ft -!» ) co a □ M & -BJ Iff SB G t> . ft^-!ftfc:ffl»5itf«Ifc3&«-C#S, <r *i 
co f& li teii . mTt=3*^4«ta53:, *r&^?L^Ji£ffl^J££ffl^&;h.S-fe5 

^M-*^«HL(i. 09t^lfc«tat^jS§fL6, HI CO fit it £ Ji . h'JTy 

y{; j; LTof T--lf|Sfii) JfJX^, v*7,XBl6^7./-vffljJ&fi:. T 9 x $ y 

Reish et al . Res . 48 : 3307-3312 , 1988 ; Wang et al., Cancer Res . 40 : 288-292 , 1980 

y-SV'n7ft-^'IV(^7ft - -tf /MMP2) X h 7° n T" T - -t£W»r9Ha ( Sta 
ck et al . .Arch. Biochem.Biophys. 287:240-249, 1991 ;Stack et a 1 . J . B i o 1 . Chem . 
264:4277-4281, 1 989 ; Har r i son et a 1 . Ana 1 . B i oc hem . 180 : 1 10-1 13 , 1 989 ) £ £ 

i) ^ t ^ nj it t" i) o g is « ^ (i . /<ji/^4tii«by 7f ^rf b'icts 

i b & T S £ . 

itfs^X^ £ «fc 0 ^ X x -f V £ fflS, A fz . Fab 7 =7 7' * y V t ti Fv7 5 ^ * 
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Sftti^StSi^TH. Fv 7 5 ^ >- b £ 3 - b h DNAii , fit ^ - b 
n 7 x — /MDNP)fftfle * titfLB16til#:iO^^ i: l^tt £ ( Chaudhary et al.Acad.S 
ci.USA 87:1066-1070,1990 ) . Slftl4A>f h'-7*^i[ii LfcRNA6DRT-PC 

R£«fc«9f|s££i:#*C££. ^ >* 5 it&m CO A V h" b o x ? U - - y ^ £ \t . IVT 

0 *f 3t ti . lowrot-^-H^f-T^x^ Ft^lilo«yXfny(0 

56 S $ 5 - fc ** T $ h . L t * X ^ - £ * fc: (i . # * f£ # £ M * tc # 9 

. * n j&» 6 _t ie «t 3 sflr ft ^ ^ tfi & £ « o r k » i fc li * co m <r> m m m * m ^ 
£ it h <D&m. t x v^s . 

( i ) b 'J 7°y y(I J: li^ftjE : b U T ^ > (iZ X 0 *S 14 ft t . a HL^ - A - 

5v:7 o £iMfl=£09fc:^Lfc. 7nf if iflL ^3 ffi £ «t 0 $S tt ft £ 

& m \* . Ot>ot\ 7 n f 7 — "tf\ N'jr^y (h'jr^y»ffil±Kt^L 

(ii)jf 7Pf 7-^'t:i:l»att^ : B16-F10* ^ y- VjjfflJJB (B16) (ATCC Ac 
cession No. CRL6475) i> t ft . ^WSHUttU. £ *l CD fl5 £ & # 0 ^ ii 

777 S V77f ^-i'-Sy'a^f t--tf'IV^^^tl. (Reish et a 1 . 

, m m ; Wang et al. .liffi ) . MS. S V 7^ f 7 f 

-fef I vat/ * CO «t 3^iI^fHM^^^i«toT, fctftc-PA-a HL ( 
PAfi . |*75XS/-y>r?f^-^-«B»i«S**t4. ) A fit # 

-civ-a hl ( civji „ wm^ 7 yi~--eivcDmmmm%mifc~t & * ) s- vsisft-r £ 

BEftJfflfla^mfcfctta *5 ft 

(i)IIS^IBfla ; DNP b hMl : $g ft Sf £ M « HLJi « HL V -fe T ? - £ *> o ^ 
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%&f l Z~t&tzlshl l Zl&^ £ *f £ 00 £ 7 >y it ¥ - V U 7 x J ~ )V (DNP-F) X mm 

L „ f^^^h'jryyt^^o^a^-bt^. £ o #J (<z ts t ii . fit dnp 
fit # (4 . mmztitzmwMMizfc&mzmfozit. g*utfL«iitHi^ 
^ -r m m m m « hl*' y ^. r ^- k co m m m m * m #> & . 

(i i)DNP-B16^ 7/-7ai: B16^ ^ y - *7*HIS ^ . DNP-F X m M L . * ft 

6 fftDNP-PA-aHL^ fi tJi DNP-CI V- a HLt J; 0 lit § . ^ CDM^ , W 

^ ( dnah m > z # t* m m m % r «y * >f t i o . 30ti9^ h yf>otr -y^ 

#tB16-PA-a HL£ £ i4 fit B16-C I V- « HL^r if CO , « HL £ ^ ^- t B16# M & fit ft 
ti, DNP^MSOB16^ 5 y - V0J3a^M t-^fRl $ £ £0 

ft h U CO * ft ffl J& (4 . WIBKtf>*«£**«-C&*£i:**£<. * JflL $ £7) ± o t,z 

mut,zi,$ffimzti%:^~zrm&tf$>&. t ^ t . ^it^^co^^m^-tzcom^.^ 
ft rz m m tt (4 . 3tsti$ffl!a^Kt l 9e s *ft^<v^Mc7)^#-^^rfflrft£< J ^ 
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